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(54) PRODUCTION OF POLYARYLENE SULFIDE 

(57)Abstract: 

PURPOSE: To obtain a polyarylene sulfide having 
excellent heat stability and undergoing little viscosity 
change during melt extrusion by reacting S in a sulfur 
source with an alkali metal hydroxide and a polyhalide in a 
specified molar ratio; 

CONSTITUTION: A sulfur source (a) comprising an alkali 
sulfide, an alkali hydrosulfide an hydrogen sulfide and an 
alkali metal hydroxide (b) (e.g. sodium hydroxide) and a 
polyhalide (c) (e.g. p-dichlorobenzene) are reacted in such 
a molar ratio that the value of formula I is 0.995-1.05, and 
the value of formula II is 0.995-1.1 (wherein A is the total 
number of moles of the alkali metal in component (a) and 
the alkali metal in component (b), S is the number of 
moles of sulfur in component (a), and B is the number of 
moles of component (c)) to obtain a polyarylene sulfide 
(e.g. polyphenylene sulfide). 



A - S 



B 

S 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 



® b * a 4# jt ( j p) © & & * n & m 
©£rf§§#rF2;$& (A) ¥2- 160834 

©Int. CI. 5 SfeSUIB^ JrflSSS^ ©&m *Fj£2 ¥(1990) 6 J? 20 a 

C 08 G 75/02 NTX 8830-4 J 

gjjHf* 3cff3fc ^KgcDtt 1 (£6 JO 

®# 6S HS63 -315554 
@& 61 BS63(1988)12^14B 

©m W m + ill §F 8: 3»I*JE»i&«r^«Bl3I#i||i 9 Iu-7^J77'X<ho 

@Hi S A • 7-f U v?**< $^fftfflE9»r4TI 5#2l-^ 

®ft i A #a± s f* b& *2£ 



w m m 

* U 7 U - U > a A/ 7 -r K 4> U ft ft tt 
2 . ST » * <0 « Iffl 

7^/*'j, * m ft 7 ^ a y , * & # e 6 s> 

SB 5* < I > <D tt tf 0 . 9 9 5 - 1. 0 5 0 T O 
3X (D) TSfedn^/i;y/\ay>ibtb^Bf8S 

*aS*>*fl/tttfO. 9 9 5 - 1 . 1 OOtSlS 
1*l«>&C£:£ftta£?5/Kij ?'J - L> > * 71/ 7 

-r w m Tj £ 



A - S 

s 



B 

s 



( I ) 



< B > 



< 5* * , AUHftK*4>7;i//>y£K&<S:tt7JI/ 
ft 9 S B , ★K{t«J^(7)7^/^y4JS<7) : E;i/»<0 



3 . n w <o s? » & & n 
[ & m ± © w » » i 

* ft W tt , iSlttCt<hi(:#y7 , J-l/> 

2 A/ 7 ^ KO»J5/ittCBIJ460T««; 

I tt * £ « 3 

•J - U > J* A/ 7 -r k & , * 0) * c n si & ^ 

in&&ttic<fc9«m&j&ffl. imb a jb m s- c m ic 
< ffi ffl $ n t a . in, *8HfiiS«B*w:te&/r 
S fc C fc 0 , >r ^ ft $ U fc 0 ? £ <t fr* 3 » £ £ 

W57-9O01 8§ft«ft^lCS*«nx^S 

*fiflih/B€ifittWicfiiBUT#y 7 y - u > 

, 15 Kl B3 6 1 - 6 6 7 2 1 «&«ICK«* hi 
^S7A/A'J4f8ntt7/l/AyiSJ&K«D?^ 



-303- 





* a w 


tt 


, & 2 5£ 


tt 


ir c 


n fc ^ y 7 v - u > 


7 




7 Y 


K 


£ » & * 


ft 7? 


m £ 


fciKvafccoxaoft 


[ 






ft? 


& * 6 


65 CO 


^ a 


3 








B 


W tt , 


•J 7 


u - 




m 


iC 




- 


ft ft 7 A/ 


a y 


, * 


ft ft 7 yb * «j % & ft 


* 


$ 


/>> 5 




3 ft ft & 




a 7 


;i/ay£j»*Kfcto 


V 


ft 


m <* 


n 




( I 


) *> 


itf 0. 9 9 5 - 


■] 




0 5 


0 


T />* O . 


it ( 


n ) 


t s fi $ n 5 /U u /\ 


a 


'/ 


> ft 


«a 


t » n jb 


*i CD 


s © 


t ;i/ It 0 . 9 9 5 




1 


. 1 


0 


V 5 $5 tt 


b 0 






7 


I) 


- U 


> 


7 JV 7 -f 


K CO 


«&fi£lC<fcOXj£jai* 


n 


ft 


o 




















A - S 

s 


... 


( I 


) 










12. 

s 


... 


( n 


) 


( 


A 


tt ft ft 


m <p o 7 


A/ ii 


y & 


B&£tf7*fty£ 


ft 




*'« ft 


«5 * (7) 7 


)\> h 




s 


tt 


a e si 


* <D S <0 


t n, 


ft • 






> 


ft «5 <D 


^ « T 


So ft 








!*RI]¥2-160834 (2) 

tt , a-tA'r-S^«>tt0SUWte*IE«l/KHi 
M 5 * t jk - i fc II 3 # 'J 7 - x- « * , 




S(fc ft. A r £ b T tt 




( 


R 


t > R 2 








, 7 /i/ -t A/ s 




7 










/\ 


D 


'/ > 8 * 


5 


a 


tt 


n rc <o ) 


t* 






ft o 






tf s b ^ # y 


7 


y 




u > a ;i/ 7 


K 




u 


X tt 


> 




y 




- © it tt 




m 


tt 


i: L T p — 7 


X 






y m 


tt 




( 


-< 






) 




9 0tfl/%tt 


_t 






t ft 




y 


7 


X 


- U > 7 




7 


<< 


K , /ic y 7 x 






> 


7s ;i/ 


7 




K 


7 


* > > 


4? 


y 


7 


x - u > ^ )V 


7 


•< 


K 




> 




<& 


If 


e n ft . 
























* 


& m <o n 




Si 




U X tt % ft ft 


7 


;u 


t) 


y . 




ft 


ft 


7 


n, n v & 




a 


ft 


ft * * * 6 a 




n 


tz 


<i 


< 


t 




1 


& * WE 


& 




b 


t m t ft c 


t 




T 


* ft 




ft 


ft 


7 


ju jj y £ 




T 


tt 




U 




ft 


ft » 


y 








tt ft y ^ 




A 




ft ft ;u tr 2? ^ 


L 




ft 


ft t 










£ ft &\f 


6 


n 






+ 


h 


y 










b 


< ffl V> S 


n 


ft 




* ft ft 7 A/ * 


y 




b 


X tt 




* 


ft 


ft 








* 


ft ft a y o a 






ft 


ft y 


-7- 








* a ft ^ 


tr 






A , * ft ft tr 












ft 






n £ # t 






Id 










b < 








n 


ft o 
























* 


ft W <0 7 


A/ 




y 


& E * K ft «J 






X 






& 



-304- 



ft T h 'J 0 A , * IB ft A »J * A * * K ft 


y 


1-0 u . 


* fcft A> tT v ^ A , *«fct»V->Aftt* 


tf 


& \T 6 




< 


ffi ^ 6 


n § . 






* ft W K> t> T 2C ( I ) x- is *> s n * 




tf 


0. 995-1. 0S0V & 


w 




« (C 1 . 000-1. 0 4 0 » i 0 ^ 


a 




0. 9 9 5 * » T 1 . 0 5 0 ^«n 


h 


s n 




tf 


fi < 


^ U < 0: ^ . 






* r flfi (0 * y a a '/ vitmtBAny 


y 


El -T 


2ttit'/n»fStf1 000*iB<7)ftS 


ft £ OH 




tf 


> , m 


-v^a;u^>t?>.o - 9 ^ a ib ^ > 




> . 1 . 


3. 5-hy^OA/^>tf>, 1. 2. 


4 


-h'J 


^ □ A> ^ > tf > . 1. 2 . 4. 5-Th 




^ a i\j 


^ > tf > , / \4 : +J"^aA/' > C>tf>* 2 . 


5 


- *> 5 


nihil/i>, 2. 5-^^aA/-D- 




*> u > , 


1. 4 - v 7 □ A ^ > tf > , 1. 4 - v 




a A/ t 


7 * y > , 1. 5-?^ail/t7n> 




1 - * 



»fi3¥ 2-160831 (3) 

h t- v - 2 . 5-$>2>afl"<>t?>* 4. 4' - 
^^a;utT7X-;t/, 3, 5-29aJI/£&&ft. 
4. 4' - P^/Qil/i/7X-il/i-f /I/, 4. 
4' -S?^0/l/i?7i;il/7il/*>, 4. 4' - 

& , 55i5ftfc£i&tffc9, ifrtti, p - p o p 

A/ ^ > t? > , 4. 4 ' --;^o/|/?7l-ll/ail/ 
* > > 4 . 4 ' -^$ra;t/2?7l-A/*h>#H 
£U<fflt*6n&. 

ft ( II ) T8ft$ns?KUAD>f>lt«ji:«SI 
K<*nJDS<0tA/lttfO. 995-1. 
C£tf&ifx$)9,fcC0. 998-1. 0 5 tf 
JfiU^, 0. 9 9 5 *»T61, 1 0 £ « * X 

/h £ < M- * O < ft . 

*R?J<OS (I) <& <fc 3t ( B ) X I* *> <* n & 

ie^©fi&e&ttx-ttft<;R*igfc7#<z)ms 



* ft e . Ba*xexjRi&**sEi5£3B&icA 
n a & e tf * . attract* ^ajR&irasES 

a^tt7A/Ay£a*Kfcfl9£tfyAay>ftl8j 
£ s ta a ^ a , ® & o) mm & & & ^ u. 7 n, * <j 

&ffi*fint:1&£ffi£*a>j£ft£tfa5&o 

* ft Ifl <3 * (I) 35cfcV3t ( n ) X'St)? tl§ 

ens, tttt^a^^^oxu:, n - x f- a/ e □ 

«J K > , N-X^A/ATdv^*/*, N. N - 2> 

^^7t h7^K, N . N-5>X*A/*/l/Z*7 

^ K , *\ * X ^ JU y > tt h y 7 ^ K , 2? X x A/ 

* /I/ 4% > , r h 7 X * 1/ > Z* A/ * 4= ^ K ft £ 

v 5 n , ^Tt)N-y f /i/tra y KVtf»-it< 
ffl ^ 5 n * . sisjam«-ttici 5o-30or 

"CSS, 6a*lA/tf>Kffl, *f«*A/*>Kfi, 
«K7A/*y 4KB, 7A/fty±fii£jBKfc1b« 



7 * a y & jh y > k a , 7^ 


/3 y ± 




n y > k 




t> T- ^ 






H US , ItSlfi, * iS « ih 0! 3 




AO 




C t tf T 














^ y 


7 


y - 


U > ^ A/ 






T 


ft » 


$ n . £ 


u x # e n a . » e n tf 


y 7 


y 


- u 


> ^ A/ 7 








«i . 


7 -< A/ h , 








A/ © 


ft ^ ^ < 








c t 


tf t e s . 


2 > 5 a ««K ft % us tl 


, IK 


ft 








K ft 




± m 


, muz 


m , « ^ s « r m , eaws 








c t h T' 


£ fc . /K 'J 7 U\ tf 


y ^ 




* > 


. tf y 7 


x^u>#*5/k, tf y a - 


4t ^ 






tf y x - 


t A/ ;* A/ 4c > % *tf y x ^ u > 


T U 


7 


^ u 


- h . tf 


U7^l/>f U7^U-K 


* y 


X 




> , tf y 


7 □ tr i/ > , 4c y r h 7 7 ji/ 


^ a 


X 




> , tf y 


x-rA/X^xA/X^^hv 


~~ * > 


tf 


y x 


-fil/7 


a K'X ^ ^ h v - , /1? 'J 7 ^ 


K *Y 




K tf 


y 7 tz 



-305- 



t> n % t> « gfi t- ez £ ir £ c £ # x- e * 0 

kt, *n«iexiflgco^Td6icRttKic ■ 
K m t z . 

ft # a o i i^-hn-ycRibth'Jo 

A - 9 *12 2 4 0. 2 9 ( 1 ..Otyi/) , RKt 
HJ H 2 1 . 6 ST (0. 3 t A/ ) £ N - 
f-JI/2 o 'J K>1 9 8 J (2. 0 tfl/) ^tti& 

* )& u * # 5 2 o s v * T- n 3 ft \a v x 

ft & IC to £ 0 , * 1 4 4 ? ^fflHilfc, * © IS , 

C J» IR <* t£ , 1)S^ff)iSKX'^ffli8£^t7^0fc 
C 3 , fflftb*:tt<l:*ft(2 0. 03t^TftO 
fc <. * C T , E f$ 3 2£ £ 1 8 0 T C ft £fl b , & * 
W*fifl:th'j')A1. 129 (0. 0 2 0 til/) 
, P-?9aj|"?>1*>14-7 9 ( 1 . 0 ^ A/ ) 
feitfN-)t^^2trD'JK>149» (1. 5 
t A, ) £ to * , it (I) <fc J: tt 3 ( H ) <D ffi « * 

fc, f 1 80^CftlIll;, D - v 

*oA/^>t?>14 79 ( 1 . 0 t A/ > , 1 . 2, 
4-hy*nA/*>1?>1. 829 

(0. ouii/) fiiaN-^/^trnyKv 

14. 9 9 ( 1 . 5 : EA')*2lia.«£C(I)&J: 

V a ( H > <D ffi U * f nf m . 036 ; 1. 0 

4 H $ o fc , aT£II«M£flttCEJ5* ft fl> 

& & b , n h 7 D - 1/ O 5 0 © /K 'J 7 I : 1/ 

> ^ 7 o*« is fc fl *no»««)^h7D 

-Hh ( IS ft W 1 £ H tt C 3 .1 5 . 6t5 3 0 » 
8 B ft ffi! !ft * S3 £ ) « % 55T«Ofc. 

MJOA-9*fi2 4 0. 2 9 (1. Otil/) 6 
J; V N - ^ /I/ 2 IT a y k > 1 9 8 8 (2. 0 t 
AO £ ft H n m ft 1 fcfltSicttftbftl 44 9 

ffi f& b . f CTStSSS^ 1 80T)IC^IDU, 
W ft * * 0 . 0.3tA'D-''^DIb^>t , >1 4 
73 (1. O^A/), 1. 2. 4-hU^CiA/^ 



«nn¥2~lB0834 (4) 
nf ni . 040, i. oiOT«ofc. 

IC , £&;J*£ETIC®I3JU, 2 6 0 "C £ T- ft 

ft2b, 2 60Xr3B$U3fcfi>£*7£ofco m £ ft 

7 0$ (0 E tt 1 0 K* / ca 2 T* $ O fc fl 5 P5 ^ 25 £ 

U/HSUt«iO<t)UflliJ}, S % £ JR 

B6tlfc^'J7i;i/V^)i/70'0^l/h7D 
-I/O (ASTM D-1 2380-70tC*$ 
V • E IS 3 1 5. 6*0, m 5 Ksr ic T 3P1 £ „ m ft 
9 / 1 0 ft ) 1*1 00T3jOfc. 2 * A/ b 7 D 

M28rtT30»8Biflia«O)iJl/h7 
d - U n 1 2 0 X* <j O f; . 
2 

£ (o) tf <7) 1 i^--t.^u-TC4 5% 
^WltnHM 24. 6? (1. 0 1- A/ ) % 
^cEftt h«jn39? <0. 9 7 5 til/) N - 
3«f Astray KV1 989 (2. Otil/) <*5 
tf»Kth'jn24. 69 (0. 30t/l/) £ 
ft & * , £jfcl«1<h^«Cto*Sbrt659£©iiJ 
<v t* fc . * <& El 0 . 03 tA/©tt ft **tf«»b 

> t? > 1 . 829 (0. 01t/H i?J:tfN-> 
H t a »J K > 1 4 9 9 <1. 5 til/) fllUx, 
Hi (I) 63 £V it (I) <D Ifi fct , tn? m. 0 
00, 1. 0 1 OtfiOfc. «T$Ifi»IUiljl 
tft ft > £ # b , *A/h7a-u-fh50 
0^#U7I-l/>XJU7-fK€Bfc> ^ fc 3 0 
*>tfi<DXA/h7a-u-r h«5 1 0 T o fc . 
% ft « 4 

I5W5W1 IF9 « © 1 J*-h*l/-7Cttfc;r 
h 'J ') A : 9 * fi 2 4 0 . 29 (1. 0 t A/ > . 
»iUth'jn8. 29(0. H/H fiUN 
-^f Jbtray KV1 98 3 (2. OtA/) £ ft 
£ * ■£ WI {« 1 £6)8CtoJftb*1 4 4 9 £ ffl £ 

• f 05RS10. 03 til/Ottfl;**tf)B»Ufc. 
*CrSJ5£g§£1 80"CIC^fllU, JR * <D * & 
fc V - $f 1 . 409 (0. 0 2 5 t/M , D - 3? 
^QA//>i>tf>l4 2. 69 (0. 9 7 ? A/ ) m 
- ^ □ /I/ ^ > t? > 4 . 49 (0. 0 3 t^) 
J: If N - * * A/ tT □ y K > 1 4 9 9 (1. 5*/U) 

£ to * * a ( i) <r> ^ v a (A) ©Mtt, itnf 



-306- 



ti 1 . 035, 1. 0 0 5 r«Ofc B ttTH«« 
1 £ IfiJ & ic £ 6 . ft # , re b , * ju h 7 a - i/ 

O 6 0 0(D/PJ7I-l/>7/l/7^ K * 8 fc . 
IU0M(D)l/l/h7D-M htt5 8 0 l'4) 
o fc . 
^ Mi 5 

fiSfc v - $r 5 6 . 19(1. 0 i£ ;i/ ) , * « ft 7- 
h 'J n 4 o y (1. ot/i/) , N-*-7-/ut:a 

•J K > 3 4 7 » (3. 5t;u) , * 1 8 ? (It 
A/) ©<fcVp-5>^a^^>1f>1 4 7 9 
( 1 . 0 t 71/ ) £ tt & * , IS 151 T r; ffi SU <7) 2 ^ ^ 
E U fc & , ffiBiU, 2 6 0 UT'»I3U, 26 
OT5T-3WB3S(5^ttfc. C <D 1$ <& a (I) 

ffs ( i) oiBf nf hi . ooo, i. oo 

0 ? $> o fc . * <n « . $ MS ft 1 I9 » ic ffi BK ft 

C<D ,* U 7i-U>^A/7-r K £ 2 6 0 tXDSg 
*-y>*T-4B5E,*a7'J >?*?7ftOfc£C: 
a, Xil/-h7a-U^h1 202gtf*»J7X-l> 



ISia-T 2-160334 (5) 



> .X 71/ 7 -f 


I c 


3_ 




o w 


/J tx 


0) >( 7U h 7 


Q 




\y i 


h tt 1 10 


v. or) 


















It 1$ #1 1 




















&ft ft 1 






x 






ffi ft ^* h U 








1 . 1 2 3 


( 0 




o 


2 t 


j\s ) 


» /in u 




o 


fc u 


ft tt , £ T 


% tt 


ft 


1 


15) 


& ie 


5 C5 ^ tr ^ 




fc 




(7) 0$ 0) ( 


I ) 


ft 


J; 




( Q 


) <D 0 s 




n 


^ tl 


1.062 


, 1 




0 


3 1 










6 n 


fc /ft 'J 7 X 


— 1/ 






71/ 7 




(D X A/ h 7 


n 






r* 14 £ U U 


"7* 


V 




o U 


4V US 
7/ W 


m >J it, k. ~7 








r » J / U 


c oo 


o 


t- 


o 












Ik IA KN O 

It ft 2 




















« (JL U 1 

;/« I/B Wl J 


w_ o 




T 


0 — 




U /I/ /\ > t? 




i 


4 f 


y \ I . u 


U 71/ 


\ 
/ 


<2T 


1 7 


D . 


/I a t 1 


o 
c. 


XL 

tr 


lly \ 


>^ 31 A. Is. 






~r 




OH 1 


> fn\ Ufi L" fc7 

c. jnj fj£ k. £x. 


to 




Fr /> 

rj ^* 


O fc . c o 






( 


I ) 


ft <fc 


a ^ ( n ) 








nf m . 


0 4 


0 




1 . 


2 1 


2 V & o 


■ 




e n 


fc /-K y 7 x 


- u 


> 




A/ 7 


Y K 


(D * ;u h 7 


□ 






h tt 1 5 0 


0 V 






, 3 


0 ^ 




7 


□ 


~ u 


y h ffi e s <7) 


Ac 






■c ^ 


>5: to O fc 0 









tt fS ft 3 

ft tt « 1 c « t , tt*o4cKfc^h>;^i% 

1.12a (0..02tiV) €1 1. 2^(0. 
2 0 t /M ICSxfciXfttf. ±T^ttft1t|51tt 
JC5iP5^t7^ofc 0 C(0R0)iC ( I) tUJiUjt 

( n ) <o m « „ nf no. 8 8 0, o. 855 

C & O fc . <Jf 6 n fc ^ 'J 7 'J - U > 7s Jl> 7 K tt 

ILKJL4 

& fifi ft 5 C V* T , *«HttMj«)A403 
( 1 . 0 X- /U > * 4 4 3 (1. 1^A/)UZ^^fc 

^)W<?)^ (i) t> &v % ( n > wniif n 

1 . 100, 1. 000 T-fcofc„ 

7liU>^/l/70^8fc. CC7)?KU7X-U 
>^;i/7-r Kt 2 6 0 tO»B*-7>*T4B 

U -f h 1 200)5E«>K , ;7X-U>^/U7-<K 



fc . 

* tt « 1 - 5 , ltttft1--4£2£0>&<k?*- 
1 0) J: ^ C /j ft . 



-307- 



1 

a ~ 
rN 

J- o 

£ \ 

© Oft 

& - 

o v 

CO 


O LO o o o 

CM LO t— 00 

t- LO to r- 


O O LO 

r- O 1 
CO O 

LO 


J- ^ 

V $2 

^ o 

1 r- 

a \ 

j— ' — ' 


o o o o o 

O LO O O OJ 
' t- LO CD t— 


■H 
U 

o o o o 

O O O cm 
CM LO O r- 

K — LO 


m P 


O r- O LO O 
T- Tj" t— O O 

o o o o o 


r- CM LO O 
CO r- LO O 
O CM CO O 


£ \ 


1. 040 
1. 036 
1. 000 
1. 035 
1. 000 


cm O O O 
O O co <- 

r- r- O t- 




t — CM CO ^J" LO 


* — CM CO 'J" 






±* & S 



s a m # #> & . 



ttHA £ H ft 



I* R!J ¥2-160834 (6) 



a - i & e n 6 




& <fc ^> 


c 




* 






<0 $ 




1 


- 5 <D S3 £ , 3 0 


*> 


$ <o * 




h 


7 


a 


_ 




h 




i (0 ^ ^/ h 7 a 


_ 


U -T h 


c: 




£ 


h 


c: 




X 






X 


c> 3 c 


c: 








^) 


• * 


n 




u x , it tft W 1 - 


4 


<0 <fc o 








( 


I 


) ^ 




if jsc 


( n ) o tt * « 


19) 


CO © (! 


/> 


6 


a 




5 




ft 


n s 


£ { it « 1 . 


2 


. 4 ) 




c: 


*> 


ic 




n -& 




CJ 


( tt 12 M 3 ) « > 


+ 


ft £ IS 




<7) 


;K 


'J 


y 


y - 


u 






tz 


& /V o 


fc 






3 


0 




co 


^ ;i/ 






IN (0 * 




h 


7 


□ 








tc it 


^X*£<?MtL 






tt 


co 


l£ 






y 7 


'J 


- u 


> * A/ 7 h" Lv 


m 


6 n 




o 














C » « 3 






















tt * <D ft 5EU « T 




. GftM 






(?) 


S 




7 /U 










•J /\ a 




> 


ft 


«9 




it « 




- « 


ft 55 i: b T E ^ 


ss 


BB X* S 






n 


X 










Ultoioc, ft £ 


GO 


36 GS IC 


ZI 


> 


h 


Q 




A/ ^. 




C £ 




CO 


ten 


fc 




*J 


7 


■J 


- L> 


> 




7 -r k & e n , 




St » a 


U 








S « <b 




,)\ ts 


< 9* (0 ft £ 6 'J> 






fc 




31 




ft tc ;K 


y 


7 y 



-308- 



